Background: Although predilation during primary percutaneous coronary intervention offers greater predictability for stent implantation, it is associated with complications that may negatively influence immediate and late outcomes. The objective of this study was to characterize procedures requiring predilation, comparing them to those performed by direct stent implantation. Methods: Primary percutaneous coronary interventions registered at the Central Nacional de Intervenções Cardiovasculares (CENIC) from 2006 to 2016 were analyzed. The clinical and angiographic profiles of the procedures performed with or without predilation, hospital outcome measures, and predictors of mortality were characterized. Results: The sample consisted of 17,515 patients. Those who underwent predilation differed from the direct stent implantation group regarding clinical characteristics, with a higher prevalence of elderly, women, and associated comorbidities. In the first group, the rates of calcified lesions, bifurcations, occlusions, and multivessel coronary disease were higher. Intervention failure rates were also higher in patients undergoing predilation, as well as the rates of major adverse cardiac events. In the multiple logistic regression model, the need for predilation was correlated with the occurrence of hospital death. Conclusions: Primary percutaneous coronary intervention requiring predilation was characterized by a higher prevalence of clinical comorbidities and by angiographic and technical complexity of the procedures. Predilation is an independent predictor of hospital mortality in this clinical setting.
Introduction
Primary percutaneous coronary intervention (PCI), when performed in a timely manner and by a trained team, is considered the treatment of choice for ST-elevation myocardial infarction (STEMI). 1 Stent implantation during the procedure is known to reduce acute complications and restenosis rates, increasing angiographic success. 2 During primary PCI, two technical approaches are possible: the classic, with balloon predilation before endoprosthesis deployment, and direct stent implantation, without predilation.
The classic technique allows the best crossing and delivery of the stent in the lesion. However, balloon insufflation may cause barotrauma in the fragile vessel, leading to immediate complications, such as dissection, thrombosis, and microvascular obstruction; it can also influence late results, such as increased risk of target vessel failure. 3, 4 Thus, direct stent implantation is recommended in selected cases, with potential improvement in the final epicardial flow, reduction in procedure duration and costs, reduced radiation exposure, and benefits regarding adverse clinical outcomes.
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The patient's emergency condition in the presence of an acute myocardial infarction (AMI) makes this an essential subject; however, there are few conclusive data available in the literature. This article aimed to characterize procedures requiring predilation, comparing them to those performed by direct stent implantation.
Methods
The Central Nacional de Intervenção Cardiovascular (CENIC) is an official organ of the Sociedade Brasileira de Hemodinâmica e Cardiologia Intervencionista (SBHCI) created in 1991 to document the performance and evolution of the specialty in Brazil. It comprises a database of voluntary contributions from the full and aspiring members of this society who are authorized to practice PCI, comprising the five geographic regions of Brazil. Its coordinating center is located at the headquarters of SBHCI, in São Paulo (SP), and its operating system works through the collection of data in pre-specified telecards filled out electronically; they are identical for all the participating centers, as previously described. 9 PCI data collection began in 1992, and the new percutaneous instruments, different from coronary balloon angioplasty, were incorporated as of the second half of 1995.
This analysis used the data related to primary PCI performed between 2006 and 2016. The following criteria and definitions established by CENIC were used, after the interventionists' consideration: predilation with balloon prior to stent implantation; procedural success in obtaining a residual lesion < 30%; occurrence of in-hospital severe adverse outcomes: death and acute vessel occlusion; reinfarction or emergency surgery, if performed as a result of acute or subacute target vessel occlusion or triggered due to other modalities of percutaneous coronary intervention failure, accompanied by acute myocardial ischemia.
Statistical analysis
Categorical variables were expressed as absolute numbers and percentages and compared using the chi-squared test. Fisher's exact test or the likelihood ratio test were used when necessary. Continuous variables were expressed as means and standard deviations and compared by analysis of variance (ANOVA). Simple and multiple logistic regression models were used to verify the influence of variables of interest in relation to mortality. A significance level of 5% (p < 0.05) was considered in all analyses.
Results
The sample of the present analysis consisted of 17,515 patients and 20,084 lesions treated between June 2006 and March 2016. Those who underwent primary PCI with predilation differed from those who underwent direct stent implantation in relation to clinical characteristics, with a higher prevalence of elderly individuals, women, and associated comorbidities (Table 1) . Moreover, there was a higher rate of calcified lesions, bifurcations, occlusions, and multivessel coronary artery disease in the first group, which resulted in greater angiographic complexity of the cases (Table 2) .
Stents were implanted in all procedures. The rates of intervention failure and use of glycoprotein IIb/IIIa inhibitors were higher among patients submitted to predilation (Table 3) , as well as the rates of major adverse cardiac events at the expense of death and reinfarction (Table 4) .
In the multiple logistic regression model, the variables that best correlated with the occurrence of death were predilation, advanced age, female gender, pre-existing coronary atherosclerotic disease, multivessel coronary artery disease, Killip classification, and use of glycoprotein IIb/IIIa inhibitors (Table 5) .
Discussion
The analysis of the CENIC database, which has national representativeness, shows that patients submitted to primary PCI requiring predilation have clinical, angiographic, and procedural characteristics that categorize them as having higher risk and technical complexity. Furthermore, it constitutes an independent predictor of in-hospital mortality. Similar findings have been reported in the literature. In the large, randomized, multicenter, HORIZONS-AMI (Harmonizing Outcomes With RevasculariZatiON and Stents in Acute Myocardial Infarction) study, involving 2,528 patients, direct stent implantation in patients eligible for the technique was associated with higher final epicardial flow rates -Thrombolysis in Myocardial Infarction (TIMI) 3, resolution of ST-elevation, and survival at 1 year of follow-up. 10 The
Conclusões:
A intervenção coronária percutânea primária com necessidade de pré-dilatação caracterizouse pela maior prevalência de comorbidades clínicas entre os pacientes e pela complexidade angiográfica e técnica dos procedimentos. A pré-dilatação constituiu-se em variável preditora independente de mortalidade hospitalar neste cenário clínico. 
Table 3
Characteristics of the procedures. which analyzed 1,143 patients, observed a significant reduction of 55% in 1-year mortality favorable to the group not requiring predilation, which was maintained even after adjustment by propensity score.
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The use of strategies aimed to minimize the risk of distal embolization and coronary flow impairment during primary PCI is an investigation hypothesis evaluated in different clinical trials. Manual or mechanical aspiration thrombectomy, distal protection filter, or delayed stent implantation were not shown to be effective in improving patients' survival. 12, 13 Regarding direct stent implantation, a meta-analysis encompassing 12 studies and 9,331 patients, mostly observed a significant 44% reduction in mortality, suggesting this is a desirable technique when anatomically feasible. 14 Although the absence of predilation can reduce the risk of periprocedural complications and adverse events, this intervention is technically associated to the presence of variables that allow its use. 15, 16 In fact, vessels greater than 2.5 mm in diameter, absence of severe calcification, angulation greater than 45°, TIMI flow 0-1, and lesions involving bifurcations are characteristics that are more prevalent in the group submitted to direct stent implantation. 17, 18 Among the main limitations of the analysis, the authors highlight its observational, retrospective design, as well as the non-application of a propensity score for pairing and comparison between the groups. Additionally, in the CENIC registry, data is sent spontaneously, not including the total number of procedures performed in the period, although the high number of registered interventions (greater than 17,500) constitutes one of the largest series on the subject presented to date.
Conclusions
Primary percutaneous coronary intervention requiring predilation was characterized by a higher prevalence of clinical comorbidities in patients and by angiographic and technical complexity of the procedures when compared to direct stent implantation. Predilation is an independent predictor of hospital mortality in this clinical setting.
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